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Abstract  
Purpose To evaluate the use of fibrin as alternative biological scaffold for the in vitro culture of 
endothelial progenitor cells (EPC)  
Methods Fibrinogen (F, 4.5-36 mg/ml) and thrombin (T, 12.5-50 U/ml) were mixed to obtain the fibrin 
matrix and analysed by scanning electron microscopy (SEM and CRYO-SEM). EPC were obtained 
from human peripheral blood mononuclear cells and cultured for 1 week on the fibrin scaffolds at 
the concentration of 1 106 cells/cm2 in endothelial growth medium. As a control, fibronectin 
coating was used. After 1 week, both cell viability (calcein AM) and metabolic activity (WST-1) 
were measured. The expression of endothelial markers was evaluated by flow cytometry and Real 
Time RT PCR. The expression of the transcription factors Nanog and Oct 4, playing key roles in self-
renewal, was also assessed. 
Results. Analysis of SEM pictures showed fibre diameters of 117-177 nm, with a trend to an increase 
when fibrinogen is lower, and fibre density of 88-96 %, while CRYO-SEM showed a porous fibrin 
structure in a nanometer and micrometer scale. Cells viability at 1 week was not significantly 
affected by fibrin (>95% viable cells), whereas the metabolic activity was higher on fibrin. Fibrin 
matrix gave endothelial differentiation as well as fibronectin as confirmed by the expression of 
endothelial markers. However, higher levels of Nanog mRNA expression was detected on fibrin 
than on fibronectin matrix. 
Conclusions Fibrin has the potential to be used as biodegradable scaffold due to the presence of 
a nanometer and micrometer porous structure. 
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Problemi aperti 
• Detachment of cells from fibrin scaffold for the assessment of endothelial differentiation, 
because fibrin is a good adhesive matrix 
• Limited number of cells for the FACS and RT-PCR analysis 
• Collapsed structure of fibres in SEM analysis because of the sample preparation  
• Choosing the right formazan salt for the metabolic activity, because fibrin can incorporate 
some types of salts like MTS. 
 
 
 
 
 
 
 
